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Goal

● To see what other people have done
– Especially RFAs with microchannel plates or 

electron multipliers.
● Some preliminary design and requirements

– What calculations do we need to do
● Efield profile of retarding field and analyzer.
● Parameters required for microchannel

– What do we want to measure?



  

Microchannel Plate/Electron 
Multiplier RFAs

● This is really not new. People have designed 
this type of RFAs before circa 1971!
– Reference: P. Stalb, “An Improved Retarding Field 

Analyser”, J. Phys. E, 484, 5, 1972.
● People have used Electron Multiplier Tube 

(EMT) rather than Microchannel plate for 
detector. c.f. mass spectrometer. MCPs have 
higher gain. This also depends on geometry, 
will the design have a small hole?



  

1971 Design with Channeltron EMT

A sophisticated design with 
focusing and defocusing grids 
for energy selection.
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CERN Design (used for IPM)

Uses dipole 
field as energy 
selector

A. Arauzo, “First results of the Beam Gas lonization Profile Monitor (BGIP) 
tested in the SPS ring”, BIW2000.

MCP



  

BNL Design (APS)

Circular 
Stop

Called pillbox or bessel box 
analyser. All parts coated 
with graphite to reduce SEY.



  

Present RFA in MI

Very noisy if 
retarding fields 
used because 
of lower signals.



  

Commercial EMT

3.6 to 
10mm hole

Designed for vacuum use.
Cost is $3700. This is called 
“Channel Electron Multiplier” 
by the manufacturer Amptek. 
Gain is about 107 per 
electron.



  

What we need to decide/discuss

● I think having an EMT or MCP is the way to go.
● Do we need sophisticated lens geometry a la 

1971 design? Or simpler geometry like APS.
● What I'd like to measure

– Energy distribution as function of beam intensity 
and bunch pattern.

– Can this form base line for answering whether 
changing RF frequency will fix problem. This will 
probably need computer simulation, so what are the 
input params?


